Energy Conserving Ultrasonic
i Leak Detection Methods

Pivisions Of Ultrasound

ULTRASOUND

PULSE/ECHO POWER AIR BORNE/
STRUCTURE BORNE




MBIIPLE PLANTRINSPECTION OPERATIONS
LITTLENRAINING
USERNBEYSKILLED! & UNSKILLED LABOR

INTEGRATES INTO INSPECTION PROGRAMS
(EG. TPM)

DETECTS EITHER TURBULENT FLOW OR
FRICTION.

REQUENCY SOUND WAVES RANGE
ROM 3/4* (1.90 CM) TO 56’ (16.8 M)
the average hearing is 16.5 kHz)

\

HIGH FREQUENCY (ULTRASOUND) SOUND
WAVES RANGE IN SIZE FROM 1/8” (0.32 CM)
TO 5/8” (1.6 CM)

(assuming ultrasound range from 20 kHz-100kHz)




ANTAGES OF ULTRASOUND
»

FIGURE 9 BLOCK DIAGRAM OF AN LLTRASONIC LEAK DETECTOR
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Safety:




_I_Leaks Develop

MW MEVES fifemlene medium to another

ok

*Permeay'gn |ﬂ‘luid passes into/through solid barrier)
*Elow:

*Energy causes moevement through areas of least
resistance

*Lea.ks Develop

%es:
E

*Mech@nic‘all Seals
=ThreadedrEittings
*Sealant Problems
*Gaskets

*Corrosion/Erosion




R ECONOMICS

SRBGSINERGIN Air Leaks

LEAKSIDIA AIR=ILOSS LOSS/DAY LOSS/DAY  LOSS/YR.
CU.FT/DAY

5,270

9,288
20,880 " 1,904.00
37,152 " 3,389.00
83,952 : 7,661.00
148,320 ; 13,526.00
233,280 ) 21,275.00
336,960 . 30,731.00

NOTE: Based on 100 PSI, $0.25 / CFM, 8760 hours / year

pes o Ceaks
*
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%ound DEIECIONS

Mass SpeGirometers/Helium

Electlﬁ’lic “sniffers”:
*Electrochemical
*Jhermall Conductivity

Bubble Selutions

Dye Penetrant
Candles, Smoke Sticks, Foam




ULTIRASOUND

? EOWMENIEAK GENERATES

Two Types
of Viscous Flow:

Turbulent
&
Laminar

CONSIDERATIONS

ENnce
OHiCErS
Eluidsehigracteristics (\Viscosity & Molecular)
Werght)
Pressure Differentials
Distance From Leak
Competing Ultrasounds
Accessibility to Leak

Atmospheric Conditions




",.:- 1 ICHILEAK TEST?

e

-

‘!LHPA‘SLOUND

-
Prassure
Vacuum

Ultrasonic Tone Generation

Al IMINEVANIEAK SURVEY

ﬁﬂ@w SAlELy reEguirements
Revievv'cq;nponents & sub-components

Ident‘@ method(s)
Select eguipment
Select personnel

Schedule (per needs & goals. Ex:
During Peak Operating Times if
Compressed Air)
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ESIOEA LEAK SURVEY
»

Brepahesc=1ping Sketchy or photograph (if
apprepiate)
VWalkstENATEa [leek and! Listen
Assess sigﬂ OF Sizing Problems
ldenuiyaEaultzer Malfunctioning Components
Check for'preper sealant application
Note fittings & connections

qiﬂermine thenlype ofi Leak
Select 5niy One Area at a Time to Test
Sel U?Zone

Adjust the Sensitivity
Determine Baseline




GSHEEAK SURVEY

eTag Leak Lacetion

-
*Be prepared to note approximate

Leak rate if possible

-Before Test, Perform Sensitivity Validation

NCE (1 x 1072 cc/sec.)

IENOMURBULENCE, USE LIQUID LEAK
AMPLIFI% TB ENHANCE THE CAPABILITY
DOWN 1O 1 X.10° ce/sec.
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E;I'ECIION TECHNIQUES

GROSSITO FINE

CONEIRIVAVION

SHIEEPING TECHNIQUES
Barriers(€lip board, body, Welders curtaln)
Wipe Rag Tiechnigue
4 3’ EJ‘ \n

;;}

: PROCEDURE

=

ﬂmere IS Comipeting Ultrasound, Use
Shieldin‘gIechniques:
AWWipEerRag™ liechnique
ClipheardiOr Solid Shield
Welders Curtains
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Q@te, INSPEctorsiName &
Certiﬁc&tion #a

NiesiConditions

Eguipment Used

Envirenmental' Conditions
Detailed Description of Indication

Detailed Description of Location of
Indication

BlIEVVENRREIOcEedures

RWreport
VeI EPEINS
Make peeessarny adjustments to system.

For examplesCompressed air - re adjust
pressure after leaks are repaired
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MNP IS INeL Free
*

Air Leak Cost

Diameter Cubic Cubic Loss/Day

Loss/Month Loss/Year
Of Leak Feet/Minute Feet/Day Dollars

Dollars Dollars

45 576 . $4.00

132" 1.60 2,304 $1550 $186.00

366 5,270 $35.30 $424.00

9,288 $62.00 $744.00
20,880 $139.50 $1,67
37152 ¥ $248.40 $2,981.
83952 . $561.50 $6,738.00
148,320 | $992.00 $11,904.00
233,280 : $1560.00  $18,721.00
336,960 I $2,25360  $27,036.00

$48.00

Based on 100 PSIG, $ 0.22/MCF, 8,760 Hours/Year

Air Leak Cost

Diameter Cubic Cubic
Bt Teak

Loss/Month Loss/Year
f Leak Feet/Minute  Feet/Day

Dollars Dollars
45 576 $5.50 $66.00
1.60 2,304 $259
3.66 5,270 $595.00
6.45 9,288 2 $1,051.00
14.50 20,880 $2,360.00
25.80 1152 ! . $4,202.00
58.30 83,952 26.03 $9,496.00
103.00 148,320 744,01
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OUNDTONE TEST

Considerauenteit G Placement:

s, iNione EGenerator

20 Amplitide GiiTone Generator,
3. Distanceso) liest Subject / Area

Place TG'stliaside or Outside of Test Subject

.

Ultr sour; ‘Izollows
The f Least

H -
Resistance. -

Test for Ie& & Air
Infiltration In:

eDoor Seals
\Walk-in Box Seals
*\Windows

*Refrigerators
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Introduce Air into Line

Create Turbulence at Leak Site
Contact Module with 31 inch
Extension
Frequency Between 20 and 25
kHz

Use Earphone to Hear “White
Noise”

Ultrasounds Are Loudest At Leak
Site

- UNDENGROUNDIRESES

%ialized Leak Detection Services

Utilizi frared Thermal Imaging and
Ultrasonics: Floor Heating System Leaks
em-b‘ed iIn Concrete were Successfully
Located and Repaired.
eInfrared was used to locate exact location of
Heating Loops and Mapped on floor.
*Lines were pressurized with Air to app. 50
P. S. | and Ultrasonics pinpointed Leak Areas for
quick repair.
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=REROUND LEAKS

 Leaks Detected with the UE 2000 @ 8 inches
below Solid Concrete with a line pressure of 50
P.S.lL

20



, D, E METHOD
HierConfirm\Whererhe Leak Is Originating

“\WALVES

il Adj;‘sens‘ltivity

2. Compare upstream/downstream (A,B,C,D)

3. Touch near source of turbulence

4. Observe or think through fluid flow conditions
5. Take your time, don’t make a quick diagnosis

21



% ISithe Vapor Phase of Water

Commoen U-s't-as@‘ Pressurized Water \/apor
POIER
=@Generation Off Electricity.
— Pliopels Most LLarge Naval Vessels & Commercial
Ships
HEAT

AVIFHAZARDS

m.Is Drv.and Invisible

Severe IptaaCan Occur Around Steam!
SomeN BZaras Include:
Burns
Cuts
Slipping
Bumping
Tripping
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ANVIFEEEICIENCY

‘(Gﬂgrating Steam isia Costly Process

ok
-

Steai Leaks, Lower System Efficiency

Raise Operating Costs Significantly

BEAVING LEAKS

Infrared”
AudiEn

Semetimes; Difficult to Pin Point Leak Site
Ultrasoenic

Directional

Detect Leak in Noisy Environments (audible Noise)




ULTRASOUND

Positive Test for
Trap Leaks

Fast
Easy

EAMFTRAPS

Alloyy 2 e remain Ina system to
delVerits BTU's and then when it has
copledssuiiciently;, discharges the cooler
condensate.

Other impurities suchi as air or other gases
that can effect the heat transfer of steam
can also be removed.
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Preventaﬂ(’/e‘]\/laintenance IS not practical
-

It canjactually” prove costly and ineffective
to replace trap elements on a time basis.

SIEANMFTRAPS

Wprove EnISteam System: inspection
EULIIESS & IS recommended that some
fernNeECordrkeeping/data collection
pe empleyed

Useiul inj spoetting potential areas of
problems

Possible clues about misuse of traps
Data about costs and savings

25



ON/OFF
(Hold [®charge Hid)
Inverted Bucket
Thermodynamic
Disc
Thermostatic

Bellows
Bi-Metalic

CONTINUOUS FLOW
Float & Thermostatic

SOUND INSPECTION
‘ -

cilVIetiee
Can bﬁ-@ed inm Neisy Environments
Cleanly Detects the Sound of Passing
Steamiruhreugh the trap

Both the Meter and Audio Signal Respond
when the Trap Exhausts
Trap Stuck Open- Continuous Sound Present
Trap Stuck Closed- No Sound Present
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S(ﬁw Fetidest-at e Point of Generation

Eross Checkaior Verification
Upstre%
On| Steammii@ap - Dewnstream of Discharge Orifice
Downstream

‘ TRAP OPERATING? ARE OPEN

FAILED IN THE
TEMPERATURE COLD CLOSED POSITION

=l
SELECT THE SENSITIVITY
FOR THE STEAM PRESSURE
SELECT TEST PROCEDURE
FOR THE FOLLOWING
ON-OFF OPERATION CONTINUOUS FLOW
e AT

TEST STEAM TRAP PER ATTACH SHEETS
RECORD RESULTS

OR PLUGGED




;I__I;RTED BUCKET TRAP

FA'LEDLEEE;;%’W'"G Vetall Bucket is Suspended
Upside-Down
Pivoting Linkage Containing a
\/alve Piece Adjacent to
Discharge Orifice
Up and Down Movement of
Bucket

Causes Valve to Open and
Close the Orifice

SHEAV TRARLEAK DETECTION

HN o- al <&
-

. -
Ealled GpEn &

Bad Linkage

Early Warning indication
of Potential Leakage

LOST PRIME
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o g~

OPEN POSITION =
DISCHARGING CONDENSATE

Woerk on a difference in dynamic
response to velocity change in flow

A Good' Disc Trap should cycle 4 10
times a minute «§

A Worn Disc Trap will cycle very
rapidly or “Motorboat” g

A Failed Disc Trap will fail in the
open position. {E

RIVIOSTATIC TRAPS
VSIANDBIBIMETALLIC

ON OPERATION -
DISCHARGING CONDENSATE

Operates on the Difference in
lemperature Between Steam
and Condensate €

Best Not to Check During Start
Up, as They Can Discharge For
a Long Period of Time #§
When Closed, They Should Be
Silent. A Slight “Hissing” Sound
Indicates Leakage g
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gﬁ;l S IHERMOSTATIC

Contains Two Elements: a Ball
Eloat and a Thermostatic Element

Tihe Ball Floats Up and Down on a
Bed of' Condensate, Keeping the
Discharge Valve Open

- The Thermostatic Element Should
e - Be Closed When the Trap is
operating. It's Function Is To
Remove Air During Start Up
(g

FAILED

At pre-set femperature thermostatic
eloment cloges Air Vent valve on
seat and remaing off mtil the
steam is shut off.

Float moves up aed down contimuously.

BIESASOUND & INFRARED
#

%\ID ION INLET BUTLET

-
Normal Hot Cold

Blown Open Hot Hot

Plugged Shut Cold Cold
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INERARED

-

piaredimagineiCan Be Used To Isolate
SystemiValitnctions Due To Surface
Jihermel 13at§erns

Stea@Coils, Lines & Reaction Vessels

Altheugh Not Always Accurate, a Good
Intermittent Trap Produces a Brief
Temperature Rise at It's Output Each Time It
Cycles Due To Condensate Flashing Into
Steam. A Bad Trap Does Not

INFRARED
#

ystems aresComplex. Infrared Imaging
SystemsyAlieywAdditionall Opportunities To Gain
IRsight ETmir Behavior

Infrared Detection Is A MUST For the Steam
System Mamnagement “Tool Kit”
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STEAM FLOW THROUGH STEAM TRAP ORIFICE TABLE

Mestablish the approximate dollar loss, take the Ib./hr figure X 24 hours (for a year X
0) and multiply by your cost of steam. Ex: 1/8” orifice @ 50 psi = 29.8 X 8760 =
261048. ‘,a cost of $5.00/1000 Ib.: 261048 X .005 = $1305.24.

e
Orifice | 2psi™™ | 5 psi 10psi  15psi  25psi  50psi  75psi

Diameter
3 Steam Loss, Ib. / hr

1/32” 0.31 0.49 0.70 0.85 114 1.86 2.58
1/16” 1.25 [R97 2.80 3.40 4.60 7.40 10.3
3/32” 2.81 4.44 6.30 7.70 103 16.7 15.4
1/8” 4.50 7.90 112 13.7 183 29.8 413
5/32” 7.80 12.3 17.4 213 285 46.5 64.5
3/16” 112 N7 251 30.7 414 67.0 93.0
7132” 15.3 24.2 34.2 41.9 55.9 91.2 126
Yy 20.0 31.6 44.6 54.7 731 119 165

9/32 252 39.9 56.5 69.2 925 151 209
5/16” 312 493 69.7 85.4 114 186 258
11/32” 37.7 59.6 84.4 103 138 225 312
3/8” 44.9 71.0 100 123 164 268 371
13/32” 52.7 833 118 144 193 314 436
7/16” 61.1 96.6 137 167 224 365 506
15/32” 70.2 111 157 192 257 419 580
17 79.8 126 179 219 292 476 660

I;IAN,I,CAL INSPECTION

TSENIC SIGNATURES SEEN ON:
SPECT’RW ANALYZERS; PC’S, VIBRATION
VERER'S;FOSCILLOSCOPES, ENGINE
ANALYZERS

HEARD THROUGH HEADPHONES AND
RECORDED ON| DIGITAL OR MAGNETIC
TAPE RECORDERS
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“‘MII}IIMIZE \/ARIABLES

-
BEST AT SAME TEST POINT

TEST AT SAME ANGLE
TEST AT SAME FREQUENCY
TEST SAME SENSITIVITY

ANICAL INSPECTION

CAVINATION' =

RUBBING™
NASASEEARING FAILURE
LACK OF LUBRICATION

a8

Y

HA\ < " ;;v{
;7/ \k
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ISEIE Igel
QUiality Off BEGN
Detects [Lackaori Lubrication
Prevents Oversltuirication
Can Be Used on'Slow: Speed Bearings
Complements Other Tiechnologies
Thermography.
Vibration Analysis
Oil Analysis

——

VEIESIOF FAILURE
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IRASOUND, & VIBRATION
NEELATES SIGNAL

HEARIPROBLEMS
HELPSICONEIRM DIAGNOSIS

EXPANDSTTESTING: RUBBING,
LUBRICATION

IRIG INSPECTION

1CORONA & &
TRACKING: <& [
ARCINGE! <& e

HIGH VOLTAGE/MID VOLTAGE/LOW
VOLTAGE
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BNVl idgestianstormer components
arenvelllenclosed.

HhaIMERES fior Peor or sometimes
N Tpossibie T hfiraned inspection.
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: I REBRNE WLTRASOUND

TRAINING & cErapi=Teyae]N

We Ultraseund s A Nondestructive Test
estiitsipEpendent Upon The Skill Level Of The Individual
-
UE TIRMININE Proyides Classroom Training Meeting
The Intent OFASNT SNT E 1A

Airberne Ultrasound Associate
Airberne Ultrasound Level |
Airborne Ultrasound Level 11
Airborne Ultrasound Level 111

Training Is Provided At The UE TRAINING FACILITY
In Elmsford Or At The Customer’s Site
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-

ONCLUSIONS

*

oundNs An Iimpostant Part Of Your Energy
IWeiien oI KIt.

UltrasopdMistruments Can Be Used To Locate A

\Varet Energy Waste Problems.

Ease OFfUsedAnd Portability Enable Operators To
Effectively Plan And' Implement Inspection
Procedures.

Ultrasound' Integrates Well With Other Energy
Saving Technologies.

Hear The Sound Of A Human Eye Blink and One
Hand Clapping.
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